Osteoclasts in neurofibromatosis type 1 display enhanced resorption capacity, aberrant morphology, and resistance to serum deprivation.
Neurofibromatosis 1 syndrome (NF1) presents with skeletal involvement suggesting that altered bone dynamics is associated with NF1. Histological analysis of three cases of NF1-related pseudarthrosis revealed numerous osteoclasts in contact with adjacent bone, and within the pseudarthrosis tissue itself. These findings prompted us to evaluate the differentiation and resorption capacity of NF1-osteoclast like cells (OLCs) in vitro. Osteoclast progenitors were isolated from peripheral blood of 17 patients with NF1 and allowed to differentiate into OLCs on bone slices. The following differences were found between NF1 and control samples: samples from NF1 patients resulted in a higher number of resorbing OLCs; NF1 OLCs were larger in size; their nuclei were more numerous; actin rings were more frequent; and the resorption pits in NF1 samples were more numerous and larger. Bone resorption markers revealed that the resorption activity in NF1 OLC cultures was approximately two times higher than in controls. Following deprivation from serum, the number of NF1 OLCs remained essentially the same during 24h, whereas the number of control OLCs was dramatically reduced during the same time. Three patients had NF1-related lytic bone lesions, and their in vitro results differed from those of other patients. Our results demonstrate that OLCs derived from blood of patients with NF1 display elevated resorption activity under conditions isolated from microenvironment operative in vivo. Thus, increased osteoclast activity may be a phenotypic property of the NF1 syndrome, and at least in part explain selected skeletal findings in NF1, such as osteoporosis/osteopenia.